Insulin internalization and degradation in adipocytes from normal and type II diabetic subjects.
We studied the ability of isolated adipocytes from normal and type II diabetic subjects to internalize and process [125I]insulin. Adipocytes were incubated with [125I]insulin at 16 or 37 C, and at various times total cell-associated, surface-bound, and intracellular insulin were quantitated using an acid-barbital extraction technique which quickly removes cell surface insulin, leaving behind the intracellular insulin. Insulin internalization was slow in normal adipocytes at 16 C, such that only 13% of total cell-associated insulin was intracellular after 2 h of incubation. In contrast, internalization was rapid at 37 C, such that the intracellular pool of insulin was near maximal by 30 min and accounted for approximately 40% of the total cell-associated insulin. Sephadex G-50 column chromatography of the intracellular insulin demonstrated that more than 95% of this pool coeluted with native insulin. In adipocytes from the diabetic subjects, approximately 45% of total cell-associated insulin was intracellular after 30 min of incubation at 37 C. After 60 min of incubation at 37 C, the percentages of total cell-associated and surface-bound insulin were significantly lower in adipocytes from diabetic compared to normal subjects [1.81 +/- 0.31% (+/- SEM) vs. 2.92 +/- 0.24% (P less than 0.05) and 0.97 +/- 0.14% vs. 1.72 +/- 0.15% (P less than 0.01), respectively]. The percentage of insulin in the intracellular compartment was also slightly lower in adipocytes from diabetic compared to normal subjects (0.84 +/- 0.19% vs. 1.20 +/- 0.16%; P greater than 0.05). The lysosomotropic agent chloroquine increased total cell-associated insulin, and this was due entirely to an increase in intracellular insulin. In adipocytes from normal subjects, chloroquine increased intracellular insulin by 32% at 30 min, by 89% at 60 min, by 140% at 90 min, and by 178% at 120 min. In comparison to the normal adipocytes, the chloroquine-mediated increase in intracellular insulin was lower in adipocytes from the diabetic subjects (-8.1% at 30 min, 37% at 60 min, 58% at 90 min, and 63% at 120 min; P less than 0.05 at all time points). These results indicate that insulin is rapidly internalized in human adipocytes at 37 C such that approximately half of total cell-associated insulin is intracellular the intracellular insulin is largely intact; and intracellular processing of insulin by a chloroquine-sensitive pathway(s) is impaired in adipocytes from type II diabetic subjects.